We provide new evidence on the performance of privatized firms in Italy. On a large sample of 53 non-financial firms privatized from 1992 to 2005, our study shows that privatizations improve efficiency and profitability ratios, sales, and dividend payout. The most important determinant of performance and efficiency gains is the full transfer of control to private investors. Unlike the prevalent international evidence, we find that privatizations result in an increase of leverage ratio and do not affect the number of employees. Moreover, in contrast to international studies, we also find that efficiency and performance improvements are larger in firms operating in protected sectors, and that state-owned firms acquired by foreign investors do not appear to fare better after their privatization. Finally, we find that performance and efficiency gains already occur some years before the date of privatization.
Introduction
About 20 years ago, the privatization process of Italian firms took place. It consisted in the partial or total transfer to private entities of the ownership of state-controlled firms. The process triggered significant changes in the structure of Italian industry, in the size and development of capital market, in the competition among firms, etc.. The implementation of the process was aimed at pursuing at least one of the following goals: 1) increasing the state incomes in order to reduce the public debt; 2) increasing the operating efficiency of the most poorly managed firms; 3) decreasing the state interference in economy; 4) promoting a broader investor participation in the stock market as well as the development of large, widely held industrial groups, able to successfully compete internationally; 5) creating competition in areas characterized by public monopolies so as to make the public enterprises subject to the market forces.
During the severe financial crisis that has affected the world economy since 2008 and the following sovereign debt crisis that has particularly influenced the economy of debt-burdened countries such as Italy, the issue has regained popularity as instrument to increase the state revenues through further divestments in order to slash the huge debt accumulated during past years.
Through an empirical analysis conducted on a sample of 53 Italian non-financial companies privatized between 1992 and 2005, the study aims to analyze the financial effects that the privatization process has induced in the privatized enterprises in terms of changes in profitability, sales, efficiency, invested capital, capital structure, dividend policy, and number of employees. It also analyzes the determinants of these changes.
The study shows a significant increase in all efficiency ratios, sales and dividends, as well as a growth in profitability ratios. Leverage ratio appears to have increased after the government has divested its stake. In Italy, the improved access to external financing sources, after privatization, seems to have allowed firms to raise more debt rather than rebalance their capital structure as a result of the trivial role of private and public equity markets. Through the comparison of financial indicators both in the third year before the privatization with those of the year of privatization and in the year of privatization with those of the third year after privatization, the study demonstrates that the effect of privatization took place in Italy gradually during the seven years under investigation. This means that government has restructured and reorganized the management of public enterprises even before the date of privatization. The regression analysis points out that the full transfer of control of public enterprises to private entrepreneurs is the most significant determinant of performance changes; it significantly affects profitability and efficiency ratios.
The study advances the existing empirical evidence on Italian privatizations (e.g., Barucci and Pierobon, 2007 and 2010) in the following ways: first, it examines a larger sample of privatized firms. To the best of our knowledge, the sample investigated is the most comprehensive sample of non-financial privatized firms. Second, it analyzes new determinants of the effects of Italian privatizations; third, the results are strengthened by using statistical techniques, such as the PLS regression, suitable for small samples and a large number of regressors. We have not taken into account companies belonging to the financial sector since the performance of privatized banks and insurance companies may have been influenced by the process of mergers and acquisitions that characterized these sectors. Moreover, the privatization of financial institutions has unique profiles that make it difficult to compare their privatization with the privatization of non-financial companies.
The remainder of the article is organized as follows. In Section 2 we make a comparison between public and private enterprise, reporting several theories in favor of the higher efficiency of the private enterprise over the public one; section 3 summarizes the main international empirical evidence on the privatization with a focus on those studies analyzing the effects of privatization on a firm's management and performance; section 4 describes the empirical study carried out on the Italian firms; section 5 concludes.
Comparison between state ownership and private ownership
In this section we compare the characteristics of private and state-owned enterprises. First, we report the aims of these two types of firms, in order to understand the goals they want to achieve, and then we describe the main theories which point out the supposed higher efficiency of the private enterprise over the public one (Vickers and Yarrow, 1991; Shleifer, 1998) .
Goals
For privately-owned firms, the goals of managers are well defined and identified in the profit and value maximization. Differently, state-owned firms also pursue the allocative efficiency and redistribution aims; their agendas therefore include the maximization of several social welfare functions. However, their goals are not always well defined, tend to change over time according to government successions, and this may create instability and uncertainty about their management.
Agency theory
The agency theory provides us with inspiring concepts required to compare the private with the public enterprise. An agency relationship is established by means of a contract by which one or more individuals (the principal) entrust another individual (the agent) with tasks that should be performed on behalf of the principal (Jensen and Meckling, 1976) . The principal should define the main objectives of the organization, while the agent has to take the proper actions to implement these goals. Agency costs arise when the two parties of the agency relationship have conflicting interests and the principal is not fully informed on the agent's actions.
In private enterprises the agency relationship involves the owner-manager relationship. On the contrary, the agency relationship in a public firm is more complex, because we have at least two levels of the principal-agent relationship: the voter-politician relationship and the politician-manager relationship. In addition, public enterprises face more difficulties than private firms in identifying correctives and governance mechanisms that may align the goals of the agents (managers) to those of the principals (politicians and, ultimately, voters) (Vickers and Yarrow, 1991) .
The usual governance mechanisms of private firms do not hold in state-owned firms. First, a private company can go bankrupt whether managers do poorly; this possibility induces both the shareholder to carry out a careful monitoring of the company and the manager to run the company efficiently in order to avoid the risk of losing its job should bankruptcy occur (Perotti and Spier, 1993) . The private company's debt helps reduce agency costs: it maintains ownership concentration (Jensen and Meckling, 1976) , reduces the management entrenchment (Grossman and Hart, 1982; Hart and Moore, 1995) , and leads managers not to waste the firm's resources in unprofitable investments (Jensen, 1986) . In addition, when the private company is heavily leveraged, creditors will be highly interested in further monitoring the actions of managers (Harris and Raviv, 1990) .
Second, if the private company is listed on the stock market, poorly performing firms will experience a decline in their market value and hence may become the target of takeovers (Mikkelson and Partch, 1997) ; takeover threat should induce managers to manage the company better, since the new controlling shareholder could replace them with a more efficient management team. When the markets are efficient and stock price incorporates any information on the firm, the market itself becomes a governance instrument (capital market pressure monitoring), especially when the compensation of managers is linked to the firm's market value, so that their goals are more aligned to those of shareholders.
The governance mechanisms of state-owned firms are less effective. First, a state-owned firm is not likely to go bankrupt, since its creditworthiness may benefit from collaterals pledged by the state.
As a consequence, such a company will have a soft budget constraint in the sense that potential losses may be covered by public finances and capital expenditures exceeding cash inflows can also be made by exploiting state resources. The state can ensure a soft budget constraint via subsidies, guarantees, social security cushions, and tariff increases. These characteristics, which are not present in a private company, may produce a significant managerial inefficiency; managers that do not face bankruptcy risks are likely to be induced to pursue low-quality, high-risk projects.
Moreover, most state-owned firms are not listed on the stock exchange. Consequently, there is no market price of their shares that would allow the investors to make a prospective evaluation and monitoring of their management; furthermore, the absence of a market price makes it harder to correlate the remuneration of managers to profit and value maximization aims. This also prevents any disciplining effect of the market for corporate control to be effective. Consequently, statecontrolled enterprises should be managed more poorly than private firms.
Agency relationship with two or more principals
Some scholars (Dixit, 1996 and 1997; Martimort, 1996) have studied the agency relationship with two or more principals. They advocate privatizations by pointing out that one of the main characteristics of state-owned firms is that such enterprises are generally accountable to several individuals who are variously entitled to exercise ownership rights; but, each of these individuals tends to pursue its own goal.
Let's consider, for example, two state authorities, A and B, that seek to exercise their influence in order to achieve a particular result, respectively, α and β. Accomplishing these outcomes requires a certain commitment on the part of manager, which may not be monitored by the two principals.
Since the amount of time and the degree of the manager's commitment is limited, a greater commitment in pursuing α implies less commitment in pursuing β; the principal A then offers a marginal remuneration to the agent whether he is committed in favor of α, and a marginal penalty otherwise; vice versa for the principal B. In other words, part of the compensation of A shifts to B.
As soon as the two principals realize the real dynamic of the game, the monetary amount of the incentive to the agent will tend to decrease. As the number of the principals increases, the effectiveness (i.e., the monetary amount) of these incentive schemes decreases. Such a result may also be associated to a higher probability that the agent chooses, in equilibrium, not to make any effort in performing its assigned tasks. We can conclude that the incentive schemes of a firm subject to a single principal, as it is in a private company, are more efficient than those of a state-controlled firm, subject to several principals.
X-efficiency theory
X-efficiency theory (Leibenstein, 1978) argues that certain inefficiencies are not only the result of mistakes in the allocation of inputs; enterprises, even though they have the same kind of workforce (labor factor) and the same technology (capital factor), can achieve different performance in terms of worker productivity and output quality. Leibenstein (1978) points out that, within this framework, there is an X-factor, different from the traditional inputs (labor and capital), which may explain the efficiency or inefficiency shown by companies having the same inputs.
The absence of external pressures is an inefficiency factor of any public enterprise. The author points out that these companies are often monopolists; this favors a peaceful management and does not encourage the workers to put their best effort to improve their company's competitiveness.
Another issue that the author highlights to explain the poor performance of state-owned firms pertains to their "immortality", in the sense that they benefit from public subsidies which significantly reduce their probability to go bankrupt. In such a context, managers will tend to pay less attention to implement projects that spur innovation. The problem of multiple goals is another factor that can explain their inefficiency: economic and social aims, often conflicting with each other, tend to exacerbate managerial issues. For these reasons, X-efficiency theory claims that privatization could substantially reduce inefficiency sources of state-owned firms, thus allowing them to improve their performance and competitiveness.
Public choice literature and the modern political economy
According to the theories above, privatization represents a means to restore efficiency regardless of any interest and goal of politicians and governments. The public choice literature and the modern approach to the political economy make it clear that even the goals of the politicians might be misaligned with respect to the maximization of social welfare (and therefore of the voters' interests). These theorists criticize the fact that politicians may be interested in pursuing their own specific goals such as misusing their own powers to pursue ideological interests, the interests of a lobby or simply their re-election, and accordingly influencing the management of state-owned firms (Barucci and Pierobon, 2007; Vickers and Yarrow, 1991) .
Privatization, liberalization and regulation
The theoretical discussion outlined above allows us to demonstrate the supposed better financial performance of private companies compared to that of state-controlled firms. Therefore, the sale to private entities of state-owned companies should result in profitability and efficiency gains.
However, this perspective seems to be narrow since it does not consider the consequences of privatization in the framework of the whole social system. Florio (2004) points out that any assessment of privatizations which is exclusively carried out on the basis of a firm's balance sheet is necessarily biased towards a positive view of privatizations, because it does not take into account all possible redistributive/social instances that may characterize the state-owned firms. Therefore, on the one hand, allocative efficiency may deteriorate as a consequence of privatization; on the other hand, privatization could improve dynamic efficiency (to be intended as ability to grow) and technical-managerial efficiency. Vickers and Yarrow (1991) tend to emphasize that the true distinction between efficiency and inefficiency should be sought in the market conditions in which a company is operating. A sufficient competitive pressure is able to motivate managers to pursue efficiency conditions.
Competition, even as a governance mechanism, may play a positive role since it allows us to properly compare the company performance with the performance of its competitors. Therefore, perfect competition would ensure allocative efficiency (Pareto Optimality of the allocation of goods) and would play a positive role in ensuring the proper use of inputs (technical-managerial efficiency) with a decrease in the price of products. Without any adequate competitive pressure on the markets, private individuals will tend to appropriate the incomes permitted by the protections deriving from the markets; this may worsen allocative efficiency and, at the same time, may not maximize dynamic and managerial efficiency being inefficiencies associated with a protected status and with the absence of competitive pressures.
Consequently, in order to reach a positive and as high as possible net result of privatization, it is desirable to associate to privatization proper measures aimed at inducing privatized companies to charge prices not too far from those deriving from competition; this may be effected through liberalization and regulation policies. Liberalization and regulation policies are not alternative but complementary to privatizations since they allow the firms to pursue dynamic efficiency, technicalmanagerial efficiency as well as a high level of allocative efficiency.
Literature review
Empirical studies on the effects of privatizations generally perform two kinds of analyses: a) comparing the performance of companies before and after their privatization (hereafter, "BeforeAfter" methodology); b) analyzing the motives behind the performance changes of privatized companies.
"Before-After" methodology: Main empirical results
The most commonly used methodology to study the impact of privatizations consists in comparing a company's financial performance during the years immediately before and after the date of its privatization.
Cross-country empirical studies Megginson et al. (1994 ) and D'Souza et al. (2005 compare the median of the performance indicators of privatized firms during the three years before and the three years after the year of privatization; sampled companies belong to developed countries. They find that, after privatization, enterprises become more profitable, increase their sales, operational efficiency and payout ratio, and reduce their leverage ratio. They do not show a significant change in the number of employees. With reference to investments, Megginson et al. (1994) and D'Souza et al. (2005) find a significant increase, while D'Souza et al. (2007) show a significant decrease. Boubakri et al. (2005) , who have investigated the effects of privatizations in developing countries, find significant improvements in profitability, production efficiency, investments and sales; the number of employees decreases, but it is not statistically significant. Dewenter and Malatesta (2001) analyze the impact of privatization both in the medium term (i.e., by comparing the performance during the three years before and the three years after privatization) and in the long-term (i.e., by comparing the performance during the ten years before and the five years after the privatization). They show a significant increase in profitability, as well as a significant decrease in the number of employees both in the medium and in the long-term. Their studies also point out that operating efficiency significantly improves even before privatization but not after it. They therefore argue that the privatization process can produce effects on the firm performance that may occur prior to the date of privatization. This probably means that governments could have reorganized and increased the efficiency of state-owned enterprises even before the date of privatization in order to sell their shares at a better price and to attract a greater number of investors. Alexandre and Charreaux (2004) emphasize the need to perform single-country studies; indeed, the evidence concerning a single country may not be consistent with cross-country studies in which the same individual country is included since the effects of privatizations are, at least in part, countryspecific. In single European countries, the results of privatizations appear to be less evident.
Country-wide empirical studies
In a sample of French privatizations, Albouy and Obeid (2007) , after the study by Alexandre and Charreaux (2004) , confirm a significant increase in profitability ratios (only return on sales) and all efficiency ratios, while Alexandre and Charreaux (2004) only show an increase of the net income per employee ratio, and a significant decrease in debt ratio. Furthermore, they point out a decrease in capital invested ratios due to a higher increase of assets and sales than the increase in invested capital, while Alexandre and Charreaux (2004) show a statistically insignificant increase of them.
Both studies carry out the previous analysis by dividing the period into two sub-periods: they compare the performance indicators of privatized enterprises during the pre-privatization period (year -3 vs. year 0) and the post-privatization period (year 0 vs. year +3). It emerges an increase in performance even before the date of privatization and this increase is greater than the increase registered during the post-privatization period; this result is probably due to restructurings of enterprises to be privatized which were already performed by the government prior to privatization, in order to improve the efficiency of state-owned firms, making them more attractive to private investors so as to sell them at a better price.
Spanish experience does not seem to show that privatizations result in the beneficial effects that were expected to be produced according to theoretical and empirical international studies. Garcia and Anson (2007) point out a significant decrease in production efficiency (net income per employee ratio) and do not observe changes in profitability ratios. Farinos et al. (2007) show a slight decrease in profitability; unlike the previous study, they point out significant increases in efficiency (net income per employee ratio) and sales. In contrast with the most common assumptions, they find a significant growth in the number of employees. Invested capital indicators increase, but they are not statistically significant.
Privatizations in UK are investigated by Parker (2003) who analyzes the main studies on UK firms. Hutchinson (1991) , Bishop and Thompson (1992) , Haskel and Szymanski (1993) , Burns and Weyman-Jones (1994) , Martin and Parker (1997) , Harris et al. (1998) , Cox et al. (1999) , and Newbery and Pollitt (1997) study the performance of UK privatized firms and point out that production efficiency improves significantly after privatization. In addition, Haskel and Szymanski (1993) and Martin and Parker (1997) find larger performance improvements in industries where privatizations were accompanied by an increase in competition and by a regulatory process. UK experience therefore shows that privatization policies lead to better results depending on whether they are simultaneously associated with liberalization and competition policies.
With reference to the privatizations in Italy, Goldstein (2003) examines a sample of 25 privatized enterprises and shows a significant growth in sales and invested capital, and a significant decrease in leverage. However, the increase in profitability as well as the decrease in efficiency are not statistically significant. Gallo (2005) considers a sample of 14 firms and remarks a significant increase in productivity, a significant decrease in leverage and in the number of employees.
Mediobanca (2001) makes a comparison between the average of some performance ratios related to 24 companies during the three years before and the three years after privatization; it points out that, after privatization, profitability and efficiency ratios increase, invested capital indicators decrease, and capital structure remains unchanged. Barucci and Pierobon carried out several studies on Italian privatizations in 2007 and 2010. Barucci and Pierobon (2007) analyze a sample of 51 companies which were privatized between 1992 and 2001, while in their 2010 study, they consider a sample of 71 companies which were privatized between 1992 and 2005. This latter includes both industrial companies and financial institutions such as banks and insurance companies. They point out a significant increase in profitability, production efficiency, sales and dividends, while the number of employees did not change. Barucci and Pierobon (2007) show larger performance gains in the financial sector. They also point out that firms belonging to sheltered sectors, unlike the international empirical evidence, fared better than firms operating in competitive sectors. Finally, they make a comparison between performance changes of enterprises whose control was transferred to private entities (full privatizations) and performance changes of enterprises still controlled by the state (partial privatizations). They show significant efficiency improvements for both sub-groups.
However, partial privatizations produced a non-significant increase in profitability and a significant increase in sales, employees and dividends; full privatizations were characterized by a significant increase in profitability and a non-significant increase in dividends.
How can we explain the performance changes?
Although the literature generally points out that privatization increases efficiency and performance, we need to analyze the reasons why privatization can contribute to increase a company's performance.
a) Competitive framework of the sector where the company operates
Haskel and Szymanski (1993), Martin and Parker (1997) , and Vickers and Yarrow (1991) claim that competition is the most important determinant of the increase in the company's post-privatization performance; indeed, an enterprise has to compete with other companies to attract customers and increase its market share, being subject to a beneficial pressure which is required to ensure its survival and to stimulate greater efficiency and profitability. Megginson et al. (1994) and Boubakri and Cosset (1998) find significant efficiency enhancements in companies that were operating in competitive sectors. Boubakri et al. (2005) also point out that market liberalization is associated with an increase in efficiency, investments, and sales. D'Souza et al. (2007) underline a positive relationship between competitive structure and sales. Boardman and Laurin (1998) highlight that companies operating in the utilities sector, not being subject to a pressing competitive framework, are less likely to benefit from privatization.
b) Full vs. partial privatization
As a consequence of the ownership change, privatization redefines the company goals. It is well known that state-owned firms can also pursue goals that depart from profit and value maximization aims; therefore, the increase in performance of privatized companies may also depend on the percentage of their ownership that is held by the government, which might be equivalent to the ability of the government to interfere in the privatized company. Boubakri and Cosset (1998) point out a remarkable increase in efficiency when the government relinquishes its controlling stake.
Larger increases in performance are therefore expected as a consequence of privatizations characterized by private owners that control the majority of equity interest.
c) Control held by foreign vs. domestic private investors
The presence of foreign investors may also affect the performance improvements of privatized 
The empirical analysis of the Italian case

Sample description
The sample investigated consists of 53 companies that were privatized by the government from 1992 to 2005, the period during which Italy has performed the greatest number of privatizations.
The sample, which almost represents the entire population of Italian privatized firms, was constructed by selecting the privatized companies whose financial information, needed to carry out the estimations, was available for a three-year period before and after the year of privatization. The companies included in the sample are detailed in Table 1 together with the date of privatization.
The firms considered in the sample operate in a large number of industrial sectors. According to the classification provided by Mediobanca (2001), sampled firms are distributed in the following sectors: airports and transportation (4 firms); food production, distribution and catering (6 firms); aluminum production (3 firms); cement and glass (2 firms); chemical products (2 firms); heavy construction (6 firms); publishing (2 firms); mechanical and electronic industries (5 firms); iron and steel production (4); telecommunications (2 firms); textile goods (1 firm); utilities (14); service industries not elsewhere classified (2 firms).
Accounting-based data and ownership structure information have been collected from the following sources: a) the research commissioned by the Chamber of Deputies to Mediobanca, the largest and most prestigious Italian investment bank (Mediobanca, 2001) , "Le privatizzazioni in Italia dal 1992"; b) the yearly publication "Il Calepino dell'Azionista", edited by "Ricerche & Studi spa" and the research division of Mediobanca; c) CONSOB, the public authority responsible for regulating the Italian stock market. Finally, we have also tapped the "Centrale dei Bilanci" for collecting accounting information not otherwise available from the sources a) and b). Table 2 reports the financial indicators as well as the expected sign of their change resulting from privatization process. The indices reflect seven different dimensions of the firm's behavior: profitability, sales, efficiency, investment policy, capital structure, dividend policy, and the number of employees.
Description of financial indicators used in the analysis and hypotheses on their expected change after the privatization
Profitability, sales and, especially, efficiency indicators, are expected to increase as a result of the privatization. In fact, the main goal of a private firm is the maximization of profits and value, while state-owned firms largely aim at improving social welfare and allocative efficiency, regardless of the level of costs and the prices at which their services/products are offered to the public.
The indicators related to the invested capital are expected to grow after the privatization, since the privatized enterprises may access new financial resources as a result of the listing on the stock exchange and, more in general, their better shape to tap into the capital market after the privatization (D'Souza et al., 2005) ; furthermore, the privatized enterprises are expected to increase their investments in order to be more competitive and to increase sales.
Privatized firms are expected to reduce their leverage ratio. On the one hand, privatized enterprises are no longer entitled to benefit from the government's credit guarantees (D'Souza et al., 2005) ; on the other hand, they could benefit from their easier access to financial market that allows them to rebalance and diversify their capital structure by issuing new shares, convertible bonds, etc.. This should lead to a decrease of the debt ratio.
Privatization process is expected to result in a reduction of the number of employees due to the improved efficiency in the use of the work force; moreover, unlike state-owned enterprises, where managers are typically appointed by politicians and could be induced to maintain an artificially high level of employment or to hire new employees so as to return a favor to friends or other politically connected people, privately owned firms are in a better position to make the use of the work force more efficient because they have to face the market forces.
Finally, privatized firms are expected to increase their dividends. After the privatization, the profitability should increase and the privatized enterprises are accountable to their shareholders and therefore they will have to pay higher dividends in proportion to the increased profits (Barucci and Pierobon, 2007) .
Methodology
We use three approaches based on the "Before-After" methodology in order to study the evolution of financial indicators. In the first approach, we calculate yearly financial indicators of each firm for a six-year period, three years before (i.e. from year -1 to year -3) and three years after (i.e., from year +1 to year +3) the year of privatization (the year of privatization is set to 0). We next determine, for each indicator and for each firm, the three-year average for the period before and after the privatization. The year of privatization is excluded from the analysis since it includes both private ownership and state ownership. Wilcoxon signed-rank 1 test is then used to check if the three-year average of each indicator calculated after the privatization is statistically different from that calculated before the privatization (i.e., average from -1 to -3 vs. average from +1 to + 3). The second approach is based on a comparison between the two years that border the six-year period around the year of privatization, that is, the 3 rd year before and the 3 rd year after the privatization (i.e., -3 vs. +3). If the effects of privatization do not appear immediately after the event and/or some effect could have appeared in the year(s) immediately before the privatization, the comparison of the two extreme years is more likely to show the effects of privatization, rather than considering the average value of the three years before and the three years after the privatization. Finally, the third approach compares, on the one hand, the 3 rd year before the privatization with the year of privatization (i.e., -3 vs. 0, pre-privatization period) and, on the other hand, the year of privatization with the 3 rd year after the privatization (i.e., 0 vs. +3, post-privatization period). These comparisons allow us to make a first evaluation of the dynamic profile of the privatization process in the sense that they allow us to understand whether the effects of the privatization took place before, after or gradually during the seven years under investigation (including also the year of privatization). Some studies (e.g., Dewenter and Malatesta, 2001; Alexandre and Charreaux, 2004; Albouy and Obeid, 2007) indeed argue that the privatization process can produce anticipated effects, with respect to the privatization date, on the performance of privatized firms. This means that the governments could have restructured and increased the efficiency of state-owned enterprises even before the privatization date, in order to sell the shares of the future privatized companies at a better price and to attract a greater number of shareholders.
Results of the "Before-After" analysis for the entire sample
Comparison between the financial indicators related to the 3 years before and the 3 years after the privatization Table 3 shows the results of the analysis that compares the three-year average of financial indicators during the pre-privatization period with that of financial indicators during the post-privatization period (i.e., average from -3 to -1 vs. average from +1 to +3) for the entire sample. First, according to our hypotheses, the average profitability increases after the privatization with respect to all the evaluated indices and to more than half of the considered companies. Indeed, ROS (return on sales), ROA (return on assets) and ROE (return on equity) increase from an average value of, respectively, 8.07%, 4.58% and -5.95%, during the pre-privatization period, to an average value of, respectively, 11.37%, 5.39% and 6.23%, during the post-privatization period. However, the change is statistically significant only for ROS, which after the privatization increases from an average (median) value of 8.07% (8.62%) to an average (median) value of 11.37% (9.85%). Moreover, it is worth noticing that about 60% of the firms in the sample experience a positive change of this ratio. These results appear to be less clear-cut than those emerging from international empirical evidence; however, they are in line with Barucci and Pierobon (2007) that also study the Italian privatization process.
According to the international empirical studies and hypotheses, the average (median) value of deflated sales experiences a strong increase after the privatization, from 12,242 (1,406) to 14,012 (2,172). The increase is statistically significant and about 75% of sampled firms show a sales improvement.
Moving to efficiency ratios, all the three indicators show a large and statistically significant improvement after the privatization. More in detail, turnover, net income and total assets per employee ratios increase from an average (median) value of, respectively, 2.87 (2.34), 0.22 (0.0723) and 9.34 (3.85), during the pre-privatization period, to an average (median) value of 4.02 (2.62), 0.42 (0.074) and 12.39 (4.51), during the post-privatization period. Efficiency gains, after the privatization, seem to be mainly due to the improvement of business turnover and profitability, without a significant decrease of the number of employees. In fact, in contrast to our expectations, the number of employees does not experience any statistically significant change.
With reference to the investment policy indicators (i.e., deflated net fixed assets and net fixed assets to sales ratio), despite the most common evidence shows a positive change after the privatization, our analysis points out a statistically significant reduction of the net fixed assets to sales ratio that decreases from an average (median) value of 98.57% (40.01%), during the pre-privatization period, to an average (median) value of 85.42% (38.36%), during the post-privatization period. The change of deflated net fixed assets is not statistically significant. This result may be explained by the fact that sales experience a strong increase after the privatization, while net fixed assets tend to remain unchanged, therefore leading to a reduction of the net fixed assets to sales ratio.
Capital structure does not experience any statistically significant change after the privatization. The number of enterprises that increase their debt ratio seems to offset the number of enterprises that decrease it. Finally, with regard to the dividend policy, a significant increase of deflated dividends and of dividends to sales ratio shows up for more than 75% of the sampled firms. According to our expectations, this ratio increases from an average (median) value of 1.83% (0.91%), during the preprivatization period, to an average (median) value of 4.42% (3.46%), after the privatization. This result is also due to the fact that, before the privatization, a substantial number of enterprises (10 enterprises out of 27, whose data on dividends were reliably available) did not pay cash dividends.
The framework emerging from these estimations is mostly consistent with the basic assumptions concerning the expected effects of the privatization process. The injection of private capital in business activities results in an increase of profitability, sales, efficiency, and of the inclination to pay dividends; however, no significant decrease of the number of the employees and of the debt ratio comes out. Investment policy indicators seem to show a reduction of investment effort but the evidence appears to be weak so that it does not allow us to draw any reliable conclusion.
Comparison between the 3 rd year before and the 3 rd year after the privatization With reference to the comparison between the 3 rd year before and the 3 rd year after the privatization (-3 vs. +3), the results reported in Table 4 do not show qualitatively significant differences with respect to the comparison between the average of financial indicators in the three years before and after the privatization. The only relevant difference is that ROA, in addition to ROS, turns to be significant. Indeed, after the privatization, return on assets increases from an average (median) value of 4.10% (3.81%) to an average (median) value of 5.75% (5.09%). We may therefore state that private ownership has produced a significant increase of efficiency, profitability, sales and The pre-privatization period analysis shows an increase of the median value of all the profitability ratios, although the change is never statistically significant. A significant increase of sales, efficiency and dividend indices also comes out. Moreover, the analysis points out a decrease of the mean value of both capital invested indicators but only the net fixed assets to sales ratio experiences a significant drop. Such improvements may be the consequence of some early initiatives taken by the government that, in expectation of selling the firm to private investors, attempted to reorganize the business of those firms that were intended to be privatized in the following years, by increasing their operational efficiency, by cutting unprofitable investments, etc., so as to make them more appealing to potential buyers and, consequently, to fetch a better selling price.
The same trend may be observed in the post-privatization period. Even after the date of privatization, profitability ratios keep increasing, although the change is not statistically significant;
we also find a significant increase of sales, deflated dividends and efficiency indicators, except the net income per employee ratio, which decreases. The indicators of invested capital do not experience any significant change as well as the number of employees.
Based on these results, we can state that, even before the privatization, some performance improvement seems to appear, especially in terms of sales and efficiency. This could mean that the government restructured and reorganized some state-owned firms even before the privatization date, in order to sell their shares at a higher price and to attract more investors. Performance gains keep going also after the disposal of the stake. The analysis therefore suggests that the effects of the Italian privatization process took place gradually during the seven years under investigation.
Multivariate analysis
The before-after analysis does not take into account the fact that performance and efficiency improvements as well as the changes of other variables may not be due to the privatization itself, but rather to other influencing factors such as the timing of divestment, the economic conditions that prevailed before, during and after privatization, the size and industry of the firm, etc..
In order to incorporate these issues in our study, we also perform a multivariate analysis by a fixed effects model in which the dependent variable is the variable whose change, before and after the privatization, is of our interest (ROS, ROA, ROE, etc.), and the independent variable (privatization)
is a dummy variable that takes value 1 in every year after the privatization and value 0 in every year before the privatization for each firm. We also include a number of control variables such as the Italian GDP annual growth rate, the firm size measured by the number of employees, and firm-and year-fixed effects. Table 6 shows the results of the regression analysis. ROS and ROE are shown to be significantly higher after privatization while controlling for firm size and business cycle, while ROA, which shows significant improvements in the before-after analysis, does not appear to be affected by significant changes. It is also worth noticing that, for ROS, after introducing time dummies in Model 2, the coefficient of the variable privatization is no longer statistically significant. This may indicate that the higher ROS after privatization is less likely to be related to the effect of privatization, but rather to the fact that it was performed in years with favorable economic conditions that resulted in a better ROS in the following years.
All efficiency ratios confirm their significant growth after privatization. These results appear to be robust to all specifications and controls. Efficiency enhancements seem to be the major effect of privatization.
With reference to other variables, in accordance to the before-after analysis, capital invested in relation to sales (INVESTED_2) has significantly decreased after privatization. Although this evidence may appear in contrast with our assumptions, we may find it quite reasonable. In fact, net fixed assets to sales ratio is no more than the reciprocal of the net fixed assets turnover, a measure of the efficiency of a company's use of its assets in generating sales. This result therefore further strengthens the efficiency gains already shown. More interestingly, capital structure variables, which in the before-after analysis do not seem to offer any insightful evidence, now point out that, after privatization, firms tend to increase their leverage ratio. The increase in debt ratio is not consistent with the common international evidence that finds that privatization, among other things, allows firms to access a larger set of financing sources that enable them to rebalance their capital structure. However, the Italian context may be different in what it is characterized by a clear prevalence of bank-financed firms, with private and public equity markets playing a negligible role.
As a consequence, the supposed improved access to liquidity sources may result in raising new debt financing. However, long-term debt does not experience a significant growth. Finally, as expected and found in the before-after analysis, privatized firms tend to distribute more cash to shareholders as dividend payments after they have been privatized.
Do industrial sector, government's influence after privatization, and foreign ownership of privatized firms affect their financial indicators?
Univariate analysis
In order to get some first evidence about the potential determinants of the privatization's impact on financial indicators, we divide our whole sample into subsamples according to the variables that are supposed to affect the change of financial indicators after the privatization. Our primary goal is therefore to understand better the sources of these changes. We consider three grouping variables according to which the entire sample is broken down: Megginson et al. (1994) argue that efficiency gains appear to be higher in firms operating in competitive sectors. A competitive sector could be distinguished depending on whether or not a well-established, active regulatory authority assures a fair competition inside the unregulated industry. Unfortunately, this approach is not applicable to the Italian framework because regulation
is not yet a consolidated part of the country's culture and the existence of an active authority often results from lacking competition. Indeed, it is worth noticing that in Italy several authorities have been established in sectors characterized by the presence of a monopolist or a dominant player. The setting-up of such authorities is often due to the absolute need to establish several basic rules in a sector which is not competitive at all, just in view of the privatization of the unique or main stateowned player. Consequently, we have included in protected industries those firms benefiting from operating in sheltered fields such as municipal utilities, large companies in the energy sector, Autostrade SpA, that is, the leading European concessionaire for toll motorway construction and management and for related transport services, the three Italian airport operators, and Telecom Italia SpA, that is, the ex-monopolist in telecommunication industry 2 . Table 7 shows the comparison between the average value of financial indicators in the three years before the privatization and that calculated in the three years after the privatization for both samples (protected vs. competitive sectors). First, as one can expect, firms operating in protected markets are characterized by profitability and sales levels far higher than those of their counterparts operating in competitive markets. The increase of profitability, which normally emerges after the privatization, appears in both samples, however, such increase is not statistically significant neither in the companies belonging to regulated markets, nor in those belonging to competitive markets.
However, it is worth noticing that the average of profitability ratios of the firms acting in competitive markets increase conspicuously after the privatization, especially ROS and ROE increase from an average value of, respectively, 2.08% and -15.51% to an average value of, respectively, 6.22% and 2.45%. In both samples, sales significantly increase after the privatization.
More importantly, and in contrast with the common international evidence, firms acting in protected sectors experience a significant increase of all efficiency indicators; differently, in companies acting in competitive sectors such increase is statistically significant only with respect to the sales per employee ratio. We can therefore state that in Italy, the greatest efficiency improvements come out in firms acting in protected fields. Finally, the payout indicators experience a remarkable and statistically significant increase only in firms operating in protected markets.
b) Full vs. partial privatizations
One of the distinctive aspects of the Italian privatizations is that the state has the inclination to preserve the control of a large number of privatized firms. This creates the fruitful ground to examine whether full privatizations fare better or worse than their partial counterparts. If the hypothesis about the beneficial effects of privatizations should be confirmed, we would expect better efficiency improvements in full privatizations, that is, when the state surrenders completely the controlling interest. Table 8 shows the "before-after" analysis for both samples (full vs. partial privatizations). First, we can observe that companies in which the state still holds its controlling stake have profitability ratios and sales far higher than those resulting in fully privatized companies; this means that the state has retained the control of the most profitable and largest companies. Second, with regard to profitability indicators, they remain unchanged for those companies which are still under the state control. On the contrary, they seem to increase on average in fully privatized firms; however, this increase is not statistically significant according to the Wilcoxon's test. Third, efficiency ratios and sales experience, on average, a positive and statistically significant change in both samples. This does not allow us to state that full privatizations perform better than partial privatizations. Finally, the maintenance of the state control is characterized by a statistically significant increase of dividends: deflated dividends and dividends to sales ratio increase from an average (median) value of, respectively, 270 (16) and 2.09% (1.41%), before the privatization, to an average (median) value of, respectively, 1,615 (112) and 4.53% (3.80%), after the privatization. This effect is not found for the companies which are no longer under the state control.
c) Control by foreign investors vs. control by domestic owners
The empirical literature points out a significantly positive relationship between foreign ownership and efficiency gains after the privatization; indeed, foreign owners may introduce managerial and technical knowledge and allow the companies to have access to new markets and new sources of capital. In this analysis, foreign investors are assumed to be controlling owners when they hold, directly and/or indirectly (only in the case of Ilva Servizi Energetici, we have encountered foreign owners exerting control through subsidiaries), more than 50% of the voting capital. Table 9 shows that all financial indicators, except the number of employees, do not experience any statistically significant change after the privatization when the control is transferred to foreign investors. Unlike the results emerging in D' Souza et al. (2005 and , foreign ownership does not seem to be associated with a significant improvement in profitability and efficiency. However, the number of employees scores a weakly significant decrease, from an average (median) value of 2,262 (575), prior to the privatization, to an average (median) value of 1,860 (499) after the privatization. This decrease is consistent with prior works and hypotheses. Unfortunately, we were unable to find data regarding the payout policy of these companies. On the contrary, the sample of firms that are not controlled by foreign investors shows more interesting results. It emerges a significant increase of sales, efficiency and payout indicators. The profitability ratios increase too, although such increase is not shown to be statistically significant. Investment policy is characterized by a decrease of the net fixed assets to sales ratio. In sum, the companies whose control was acquired by foreign investors after the privatization do not significantly improve their performance and efficiency. Differently, companies without any involvement of a foreign controlling interest show significant improvements in terms of profitability, sales, efficiency, and dividends. Therefore, we can say that in Italy the control by foreign investors does not seem to have brought particular benefits to the privatized enterprises, at least during the three years following the privatization.
However, the sample of firms controlled by foreign investors is formed of a very small number of companies with the effect that the reliability of results may have been undermined.
Regression analysis
In order to strengthen the above results, we have also carried out a regression analysis aimed at identifying potential factors that may affect changes in financial indicators of the privatized firms.
In each regression model, the dependent variable is the change of the financial indicator under investigation, that is, the relative difference between its mean value during the three years after the privatization and its mean value during the three years before the privatization. The choice of the dependent variables reflects a subset of the financial indicators employed in the "before-after" analysis and used in multivariate analysis due to space constraints:
-ROS and ROE as proxies for profitability;
-deflated sales;
-net income per employee ratio and deflated assets per employee ratio as proxies for efficiency;
-deflated net fixed assets and net fixed assets to sales ratio as proxies for investment policy;
-total debt to total assets ratio and interest-bearing debt to total assets ratio as proxies for capital structure;
-dividends to sales ratio as proxy for dividend policy;
-number of employees.
The independent variables are the factors that theory and empirical literature identify as potential determinants of the changes of financial indicators after the privatization. They reflect the subsamples constructed in the univariate analysis as follows:
-PROTECTED is a variable that takes value 1 if the firm belongs to protected sectors, 0 otherwise; -FULL is a variable that takes value 1 in case of full privatization, 0 otherwise; -FOREIGN is a variable that takes value 1 if foreign investors have acquired the control of the privatized company, 0 otherwise.
We also include some control variables such as the natural logarithm of a firm's assets as a proxy for the firm size (ASSET) and a set of 13 (14-1) industry dummies to control for whether the change of financial indicators depends on the specific industry in which the privatization took place.
The industrial classification used to construct the industry dummies is contained in the publication "Le privatizzazioni in Italia dal 1992", commissioned by the Chamber of Deputies to the research department of Mediobanca (Mediobanca, 2001) . We control for the following sectors: airports and transportation; food production; distribution and catering; aluminum production; cement and glass; chemical products; heavy construction; publishing; mechanical and electronic industries; iron and steel production; telecommunications; textile goods; utilities; service industries not elsewhere classified 3 . Table 10 shows the results of the regression analysis. With reference to profitability ratios, the full transfer of control to private investors is the most significant determinant of the changes of profitability (ROS) after the privatization. This result confirms the hypothesis that full privatizations should result in profitability improvements higher than those of partial privatizations. The evidence is in line with the univariate analysis that pointed out better average improvements after the privatization in the subsample of fully privatized companies. The relationship between independent variables and sales is never statistically significant. This result may be explained by the fact that, as found in the univariate analysis, the privatization is always associated with an increase in sales, regardless of the fact that the firm was operating in competitive or protected sectors, was totally or partially privatized, or was acquired by foreign investors. According to our expectations, Table 10 points out a positive and statistically significant relationship between efficiency ratios and the full transfer of control. This may be due to the fact that without any state interference in the firm's management, it is easier for private investors to put in place restructuring actions so as to enhance the firm's efficiency. Likewise, the control by private investors may allow the firm to establish more effective corporate governance mechanisms, especially when the privatized firm is listed on the stock market, that result in higher efficiency and profitability gains. Although the univariate analysis shows higher efficiency improvements for firms operating in protected sectors, in the regression analysis efficiency gains do not seem to be influenced by the circumstance that the privatized firm belongs to protected or competitive sectors. Moreover, the analysis also points out that the greater the firm size, the higher the efficiency improvements appear to be. This could be due to the fact that, prior to the privatization, larger firms were less efficient than their smaller counterparts, therefore providing larger firms' managers with more room for improving. According to the univariate analysis, capital structure, investment policy and the number of employees do not show any statistically significant link with the independent variables. With reference to dividends, according to the univariate analysis, the complete transfer of control to private investors has a negative and statistically significant effect on the distribution of dividends: the state seems to be particularly eager to receive liquidity, probably to help cover the huge debt service. Finally, it is worthwhile to note that, differently from the univariate analysis, the increase of dividends is not significantly influenced by the fact that privatized firms belong to protected sectors.
Robustness tests: PLS regression
We have also carried out the regression analysis based on the Partial Least Squares (PLS) approach, in order to further strengthen the results of the univariate analysis and to confirm the results of OLS regressions. PLS regression is a recent technique that generalizes and combines features from principal component analysis and multiple regression (Vinzi et al., 2010) . PLS regression is a robust regression method in the sense that it ensures reliable results even when the predictors are highly correlated with each other, the data are not normally distributed and, especially, the number of independent variables is disproportionately large compared to the number of observations. In fact, our sample is composed of 53 observations (their number drops to 27 when the dependent variable is the dividends to sales ratio) and we have 17 independent and control variables. Therefore, this technique is shown to be suitable in our framework. Specifically, we use the PLS regression algorithm and the bootstrapping re-sampling method performed by WarpPLS statistical software. Table 11 shows the results of the PLS regression analysis. For each independent variable we report the value of the regression coefficient and, in parentheses, its p-value. The results are qualitatively similar to those obtained by OLS regressions with some noteworthy differences. Full privatizations continue to be the most influencing independent variable. The complete transfer of control to private investors affects positively profitability and efficiency ratios, and negatively the indicator related to dividends. Unlike OLS regressions, fully privatized firms experience better performance improvements not only in terms of ROS, but also in terms of ROE. Full privatizations also have a negative impact on investment policy measured by the net fixed assets to sales ratio. This last finding may be explained by the fact that private individuals, who are more interested in profitmaking and value-creating actions, tend to successfully cut unprofitable investments.
Discussion and conclusion
The ownership transfer of public enterprises to private individuals is characterized by the transition from a situation of soft budget constraint to a situation of strict budget constraint. In addition, stateowned firms show a more complex principal-agent relationship; corrective actions and governance mechanisms, able to align the goals of the agents with those of the principals, are more difficult to implement.
Our study, through univariate and multivariate analyses, compares a number of financial ratios before and after privatization and examines the potential factors that influence performance changes of privatized firms in Italy. Consistently with the prevalent literature, we show a significant increase in all ratios related to efficiency and sales, as well as an average increase in ROS, ROA (not in the regression analysis), and ROE (not in the before-after analysis). Privatized companies achieve these gains without significant decreases in the number of employees. The payout rate significantly increases as many state-owned companies did not pay dividends at all. In contrast to the prevalent literature, privatized firms significantly increase their debt ratio after privatization. This result may be highly country-specific in the sense that Italian firms that move from state ownership to private ownership may improve their access to financing sources which are largely represented by bank debt. Public and private equity issuances are rare and private investors, in Italy, may want to acquire and retain corporate control, while spurring firm growth, by minimizing the amount of their own funds invested in the firm. As a consequence, debt allows firms to grow while avoiding the private investors to infuse their own personal wealth and to risk of losing control. Finally, invested capital in relation to sales seems to have experienced a decline after privatization. However, this result may be seen in terms of improved efficiency of privatized firms because invested capital variable is the reciprocal of asset turnover; the higher the asset turnover, the more efficient the firm is in the use of its assets for generating sales.
By relying on the analysis on sub-samples and the regression analysis, we find that the full transfer of control of public enterprises to private entrepreneurs is the most significant determinant of performance changes; it significantly affects profitability, efficiency and dividends. However, although the evidence from this study confirms the theories in favor of the privatization process, our results do not appear to be fully convincing compared to those resulting from international studies.
In fact, privatized firms did not undertake any deleveraging process and the growth of profitability ratios seems to be somehow weak. The weaker evidence may be due to the fact that the privatization process was triggered by the need to cope with the economic and financial crisis of the early 1990s, which entailed the need to decrease public debt, to regain credibility on international markets, and to respond to the pressures coming from the European institutions that were pushing
Italy towards liberalizations. The divestment process has therefore taken place in Italy in a suboptimal way since it did not pursue, as its main goal, the improvement of some of the major Italian firms. The aim to privatize in view of reforming the Italian economy has never managed to become, beyond good intentions, an actual and concrete priority of the Italian economic policy (De Nardis, 2000) . The strong opposition raised by the old monopoly positions that have hindered the separation of the activities of the main public groups and a contradictory takeoff of regulatory authorities have effectively weakened the potential of the Italian liberalization process. The recent financial crisis could therefore put the government in contingency conditions that may negatively affect the performance of a new privatization process. Based on the past experience, we therefore wonder if a growth-oriented privatization could be undertaken in place of divestments primarily moved by the need to raise money as quickly as possible.
Our study has some limitations that can be summarized as follows. First, we do not know what the performance of privatized firms would have been, if they had not been privatized; second, performance changes of sampled companies that occur outside the examined period are not considered; third, the effects of privatization on consumer and social welfare are not measured.
Privatized firms could have achieved their better results after privatization by deteriorating the quality of services and goods provided to consumers. *, **, and *** denote a statistical significance, respectively, of 10%, 5%, and 1%. The table reports estimations of a fixed effects regression model. Independent and control variables are as follows: Privatization is a dummy variable taking value 1 in every year after the date of privatization, and 0 in every year before the date of privatization for each firm; Employees is the natural logarithm of a firm's number of employees; GDP_growth is the Italian GDP annual growth rate at constant prices (source: International Monetary Fund). SE is the heteroskedasticity and autocorrelation consistent standard error. The dependent variable is the ratio (e.g., ROS, ROA, ROE, etc.) whose change before and after privatization is under investigation. Each ratio is calculated yearly during a period that includes a number of years before and after privatization. Each regression model includes firm-fixed effects. *, **, and *** denote a statistical significance, respectively, of 10%, 5%, and 1%. *, **, and *** denote a statistical significance, respectively, of 10%, 5%, and 1%. The table reports OLS regressions. The dependent variable is the relative change of each performance measure, that is, the relative difference between its mean value during the three years after the privatization and its mean value during the three years before the privatization. Independent variables are the potential determinants of this change. t-stats are in parentheses. *, **, and *** denote a statistical significance, respectively, of 10%, 5%, and 1%. The table reports PLS (partial least squares) regressions. The dependent variable is the relative change of each performance measure, that is, the relative difference between its mean value during the three years after the privatization and its mean value during the three years before the privatization. Independent variables are the potential determinants of this change. p-values are in parentheses. *, **, and *** denote a statistical significance, respectively, of 10%, 5%, and 1%.
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